N-methyl-N-nitrosourea induces murine T-cell development, T-lymphoma, thymocyte subsets.
INTRODUCTION
T-lymphocytes mature within the thymus, which provides the appropriate cellular and humoral microenvironment to induce differentiation of immature precursors into functional T-cells (Adkins et al., 1986) . Normal adult thymocytes are classically grouped into four populations based on expression of CD4 and CD8 accessory molecules. The CD4-8-subset contains intrathymic precursors that give rise to other thymocyte subsets in irradiated hosts or in organ culture (Fowlkes et al., 1985) . The immature CD4/8 + subset constitutes the major thymocyte subset. Most CD4/8 + cells express low levels of clonotypic /-TCR and are destined to die in situ presumably as a result of negative selection or failure to undergo positive selection (McPhee et al., 1979; Havran et al., 1987; Richie et al., 1988 (Ceredig et al., 1982; Scollay et al., 1984) .
Although the classification scheme based on CD4 and CD8 expression has been useful in studying the relationships among thymocyte subsets, it is increasingly evident that considerable heterogeneity exists within each subset. For example, the CD4-8-compartment contains cells that differ in antigen expression as well as in precursor potential (Adkins et al., 1986 (Crispe and Bevan, 1987; Ceredig, 1988 (Richie, 1988) . These lymphomas also express ThB, a differentiation antigen present on immature but not on mature T-cells (Yotoku et al., 1976) (Crispe and Bevan, 1987; Ceredig, 1988; MacDonald et al., 1988; Penit and Vasseur, 1988; Guidos et al., 1989) . MNU-induced profile (Richie, 1988 (Penit and Vasseur, 1988) . Previous studies demonstrating the generation of double-positive (DP) cells from immature SP progenitors were carried out with polyclonal normal thymocytes (MacDonald et al., 1988; Nikolic-Zugic and Bevan, 1988; Guidos et al., 1989 (Malissen et al., 1984 (Littman and Gettner, 1987 (Shortman et al., 1988 (Hunig, 1988 (Hunig, 1988 and 53-7.3 (anti- CD5) were obtained from Dr. J. Ledbetter (Ledbetter and Herzenberg, 1979) . Hybridoma GK (Dialynas et al., 1983) (Crispe and Bevan, 1987) . A hamster mAb, 500A2, specific for the chain of murine CD3 was provided by Dr. J.P. Allison .
MAb H57-157 detecting a framework determinant of the (/I-TCR was obtained from Dr. R. Kubo CT) and the mice were allowed to recover in a warm cage.
RNA Extraction and Northern Blot Analysis
Total RNA was isolated as described (Maniatis et al., 1982) (Hoopes and McClure, 1981) , digested with Hind III, and electrophoresed on 0.6% or 0.7% horizontal agarose gels at room temperature for 560 volthr in Tris-acetate-EDTA buffer. After transfer to Magna Nylon-66 (MSI, Westborough, MA), the blots were prehybridized and hybridized with a nick-translated probe at 65C in 5xSSPE, 5x Denhardt's reagent, and 0.5% SDS. The blots were washed and analyzed by autoradiography as described before.
cDNA Probes
The CD4 probe consists of a 2.4-kb insert of cDNA clone p3C isolated from a thymocyte cDNA library prepared in ,gtl0 (Littman and Gettner, 1987) . The murine Jl2 probe is a 2.3-kb EcoRI fragment of cosmid clone 2.3 W7 subcloned in pUC8 and hybridizes to the entire Jl2 genesegment cluster (Malissen et al., 1984 (Grynkiewicz et al., 1985) except that Rmin and Rrnax were modified by a viscosity correction factor of 1.15 (Poenie, 1990) .
